Insulin resistant young subjects at risk of accelerated atherosclerosis exhibit a marked reduction in peripheral endothelial function early in life but not differences in intima-media thickness.
Reduced bio-availability of nitric oxide leading to disturbed flow mediated (endothelial dependent) vasodilation (FMD) has been shown to be an early functional abnormality of the vascular system in insulin resistant individuals and other subjects at high risk for accelerated atherosclerosis. In addition, an increase of the intima-media thickness (IMT) is regarded as an early marker of morphological alterations of the vessel wall. Whether endothelial dysfunction (ED) is evident already at an early stage when morphological changes of the vessel wall are not apparent is still an open question. We, therefore, examined IMT and peripheral endothelial function in a group of young insulin resistant subjects in a cross-sectional study and compared these results with a metabolically healthy (insulin sensitive) control group. We measured IMT (distal common carotid arteries), endothelium-dependent and endothelium-independent vasodilation (flow mediated and glyceroltrinitrate induced vasodilation of the brachial artery) non-invasively with high resolution ultrasound (13 MHz) in 91 young normoglycemic subjects (40/51 M/F, median: 31 years, range 18-50 years). Insulin sensitivity was measured with a euglycemic, hyperinsulinemic glucose clamp. Despite a marked reduction in flow-mediated vasodilation in insulin resistant (IR) subjects (FMD: median 3.4%, range -4.0 to 12.5 in IR versus 6.6%, range -1.2 to 20.1% in insulin sensitive subjects; P = 0.017), there was no difference in endothelial independent vasodilation (16.3%, range 5.7-41.0% versus 16.1%, range 0.5-39.2%) and in IMT (0.50 mm, range 0.39-0.66 and 0.51, 0.40-0.70 mm, respectively). These data suggest that ED can be detected very early in the life of insulin resistant subjects whereas no significant structural changes, indicated by a thickening of the intima-media layer, could be found. We therefore conclude that for identification of subjects with a high risk for accelerated atherosclerosis at an early stage, measurement of flow mediated vasodilation of the brachial artery may be more helpful than measuring thickness of the vascular wall.